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PROBLEM TO BE SOLVED: To eliminate the need for air flow control inside a 
chamber and permit cluster tool formation by completely eliminating reattachment 
of mist and contamination to a wafer surface. 

SOLUTION: A ultrasonic vibration device 6 is arranged in an upper side of a wafer 
pad 3. The ultrasonic vibration device 6 is provided with at least a plate-like top 
plate 7 facing in proximity to cover a wafer surface with a little clearance between 
it and a semiconductor wafer W. a speaker-cone shape vibration plate 8 and a 
ultrasonic vibrator 1 1. A space part between the top plate 7 and the vibration plate 
8 is made a tank part 10 for storing a ultrasonic transmission medium 9, which 
transmits ultrasonic vibration and a supply nozzle 13 for spraying cleaning liquid, 
rinsing liquid and drying gas one by one to a surface of the semiconductor wafer W 
which rotates at a fast speed is made to face toward a rotation axis position of the 
wafer pad 3 from a center position of the top plate 7. The ultrasonic vibration 
device 6 is reciprocated ranging over a distance of at least the radius size of a 
semiconductor wafer parallel to the surface of a semiconductor wafer. 
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NOTICES : 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim] 

| Claim 1 | High speed rotation of the water cradle w hieh laid the semiconductor wafer within the chamber of a direct vent system is 
carried out. By spraying a liquid and a gas required for wet processing of a penetrant remo\er. rinse liquid, the gas for xeransis, etc. 
in order towards the front face of this semiconductor wafer that carries out high-speed rotation In the spin sheet processor of the 
semiconductor wafer which was made to perform each one processing of washing, a rinse, and xeransis per wafer at a time The 
supersonic-oscillation equipment for irradiating a ultrasonic wave towards the aforementioned semiconductor wafer is located in 
the top side of a wafer cradle, and contiguity arrangement is carried out towards the wafer cradle, this supersonic-oscillation 
equipment The plate-like top plate by which opposite arrangement was carried out by approaching a wafer cradle so that it might 
have few clearances between the semiconductor wafers laid on the aforementioned wafer cradle and the whole surface on the front 
face of a wafer might be worn to it at least, The loudspeaker cone type diaphragm which is located in the upper part side of this top 
plate, and has been arranged tow ards a top plate, It lias one piece or two or more ultrasonic \ ibrators w hieh were ****od by the 
outside surface of this loudspeaker diaphragm. While the space section between the loudspeaker cone type diaphragms arranged at 
its aforementioned top-plate [ plate-like ] and upper pail side is made into the tank section for ****ing an ultrasonic transmission 
medium I he spin sheet processor of the semiconductor wafer characterized by making a semiconductor wafer turn and face the 
supply no//le w Inch sprays the liquid and gas for wet processing in order towards the front face of the semiconductor wafer which 
carries out high-speed rotation from the center position of the aforementioned top plate. 

Claim 2] The spin sheet processor of the semiconductor wafer of the claim 1 publication characteri/cd by making the 
aforementioned supersonic-oscillation equipment reciprocate to the front face of a semiconductor wafer, and parallel covering the 
distance more than the radius dimension of a semiconductor wafer. 

[Claim 3] The claim 1 characterized by preparing the ultrasonic transmission medium exhaust port from the tank section in the 
cone **** side circumference of the aforementioned loudspeaker cone ty pc diaphragm w hile the ultrasonic transmission medium 
feed hopper to the tank section is prepared m the cone tip side of the aforementioned loudspeaker cone ty pc diaphragm, or the spin 
sheet processor of a semiconductor wafer given in two. 

Claim 4 1 The spin sheet processor of a semiconductor wafer given in either of the claims 1-3 characterized by having pierced 
through the supply no//le of the aforementioned liquid and a gas perpendicularly . and piping the core of a loudspeaker cone type 
diaphragm and the tank section to a top-plate center position in it. 
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di:tai[.i:i)1)i:sc:rifiion 

I Detailed description | 
[0001] 

[The technical field to which invention belongs] this invention relates to the spin sheet processor which was made to perform a 

series of one surface treatment, such as washing of a semiconductor wafer, a rinse, and xeransis, per wafer at a time. 

[0002] 

[Prior art] The structure of the conventional spin sheet processor is shown in draw mg 3 and dnm ing 4 . Conventionally, drawing 3 
is sketch drawing of longitudinal section of equipment, and drawing 1 is the plan. In drawing, 51 is the chamber of the shape of a 
cylinder which had the interior sealed by the lid 52, and the disc-like wafer cradle 53 for laying horizontally semiconductor wafer 
(following, "wafer", and abbreviated name) W in this chamber 51, and carrying out high-speed rotation is arranged free [ rotation ]. 
It connects with the motor 55 through the rotation axis 54, and by turning on and taming off a motor 55, this wafer cradle 53 is 
constituted so that it can rotate free. 

0003 ] Moreo\er, it is rinse liquid, such as penetrant removers, such as the supply nozzle 56 to an organic solvent, and a pure 
water, and N2, the **** arm 57 equipped with the supply nozzle 56 being formed at the nose of cam at the top side of the wafer 
cradle 53, and shaking the **** arm 57 at right and left. It is constituted so that the gas forxeransis of gas etc. can be sprayed 
towards wafer W laid on the wafer cradle 53 in order. In addition, 58 is an exhaust port and 59 is a fresh air inlet. 
1 0004 1 The conventional spin sheet processor which becomes the above-mentioned configuration is used as follows. First, the 
opening-and-closing door of the wafer receipts-and-payments opening (not shown) prepared in the side-attachment-wall section of 
a chamber 1 etc. is opened, after cany ing wafer W made into a processing object on the wafer cradle 3, a door is closed and the 
inside of a chamber 1 is sealed. Next, a motor 55 is driven and high-speed rotation of the wafer cradle 53 is carried out at the rate 
of predetermined. In this status, penetrant removers, such as an organic solvent, are ****ed for the supply nozzle 56 from the 
medical Quid feeder not to illustrate, a penetrant remover is sprayed towards the front face of wafer W which carries out high-speed 
rotation, shaking the movable arm 57 at right and left, and a wafer front face is washed. 

(1005 j Next, it rinses tow aids the front face of wafer \V which carries out high-speed rotation w hile il i inses. rinse liquid, such as a 
pure water, is ****cd for the stipph no//le 56 from a liquid feeder and the movable arm 57 is shaken at right and left not to 
illustrate, and rinses by spraj ing liquid and Hushing the penetrant remover adhering to the wafer front face. 
[0006] Next, it is N2 from the gas supply system which omitted illustration to the supply nozzle 56. The gas forxeransis of gas etc. 
is ****ed, and it sprays towards the front face of wafer W which carries out high-speed rotation, shaking the movable arm 57 at 
right and left, and xeransis processing on the front face of a wafer is performed. 

1 0007 1 If the above-mentioned xeransis processing is completed, while a motor 55 will be suspended, wafer \\ w Inch processing 
finished will be taken out from the inside of a chamber 5 1 and it will transport to the following process, the following wafer W is 
carried on the wafer cradle 53, and a series of above-mentioned processing is repeated, thus — while rotating wafer W (spin) - each 
processing of washing, a rinse, and xeransis - it performs one sheet at a time 
[0008] 

[Object of the Invention] However, since the movable arm 57 which attached the supply nozzle 56 and this was equipped in the 
chamber 51 in the case of the conventional spin sheet processor mentioned above, the capacity of a chamber became large and 
there was a problem that control of a chamber bashful style was difficult. For this reason, it was easy too much the penetrant 
remover, and liquid collided with the chamber wall, and when it became Myst and it soared, it rode on the draft (arrow head of the 
dotted line in drawing 3 ) accompanied by high-speed rotation of the wafer cradle 53 sprayed on the front face of wafer W, the 
reattachment was carried out to the wafer front face, and it had become the cause of particle contamination. 
[0009] Moreover, although the so-called cluster tool-ization exchanged between each other equipments, without connecting 
various processors with a pin centerdarge robot through a loading lock chamber (load lock chamber), and making the open air 
touched with a wafer is the very effective technique for the pollution control of a wafer, it requires that there should be no 
possibility that a wafer may be polluted to realize this. 

0010| However, in equipment, il is N2 forxeransis convcntionalh which was mentioned above. W hen gas and the atmospheric air 
in a chamber were polluted by Myst and evaporative gas which remain in a chamber, such as an organ le solvent, these pollutants 
rode on the draft in a chamber 51, the wafer front face was contacted, and there was a possibility of resoiling a wafer. For this 
reason, as for the conventional spin sheet processor, cluster tool-ization also had the problem are difficult. 
[001 1] It aims at offering the spin sheet processor of the semiconductor wafer which enabled cluster tool-ization while this 
invention was made in order to solve the above problems, it loses completely the reattachment of Myst on the front face of a wafer, 
and contamination and makes draft control in a chamber unnecessary. [0012] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, this invention carries out high-speed 
rotation of the wafer cradle which laid the semiconductor wafer within the chamber of a direct vent system. By spraying a liquid 
and a gas required for wet processing of a penetrant remover, rinse liquid, the gas forxeransis, etc. in order towards the front face 
of this semiconductor wafer that carries out high-speed rotation In the spin sheet processor of the semiconductor wafer which was 
made to perform each one processing of washing, a rinse, and xeransis per wafer at a time The supersonic-oscillation equipment for 
irradiating a ultrasonic wave towards the aforementioned semiconductor wafer is located in the top side of a wafer cradle, and 
contiguity arrangement is carried out towards the wafer cradle, this supersonic-oscillation equipment I he plate-like top plate by 
which opposite arrangement was carried out at the wafer cradle so that it might ha\ e lew clearance:, between the semiconductor 
w al'crs laid on the aforementioned water cradle and the w hole sru face on the front face of a w afer might be w orn to it at least. The 
loudspeaker cone type diaphragm which is located in the upper part side of this top plate, and has been arranged towards a top 



plate, 11 has one piece or two or more ultrasonic \ ibrators which were ****ed by the outside surface of this loudspeaker cone type 
diaphragm. While the space section between the loudspeaker cone type diaphragms arranged at its aforementioned top-plate 
[ plate-like ] and upper part side is made into the tank section for ****ing an ultrasonic transmission medium A semiconductor 
wafer is made to turn and face the supply nozzle which sprays the liquid and gas for wet processing in order towards the front face 
of the semiconductor wafer which carries out high-speed rotation from the center position of the aforementioned top plate. 
[0013] Furthermore, it is characterized by this in\ ention making the aforementioned supersonic-oscillation equipment reciprocate 
to the front face of a semiconductor wafer, and parallel cinering the distance more than the radius dimension of a semiconductor 

[0014] In addition, while the ultrasonic transmission medium feed hopper to the tank section is prepared in the cone tip side of the 
aforementioned loudspeaker cone type diaphragm, as for the ultrasonic transmission medium exhaust port from the tank section, it 
is desirable to prepare in the cone **** side circumference of the aforementioned loudspeaker cone type diaphragm. Moreover, as 
for the supply nozzle of a liquid and a gas, it is desirable to pierce through the core of a loudspeaker cone type diaphragm and the 
tank section perpendicularly, and to pipe to a top-plate center position. 
[0015] 

[Operation] In the case of this invention, the front face of the wafer which carries out high-speed rotation is being worn by the top 
plate by which contiguits arrangement u as carried out. and it is made into the narrow clearance section between the wafer front 
face and the top plate. For this reason, if a penetr ant remover, rinse liquid, and the gas for xeransis are sprayed on a wafer front face 
from a supply nozzle at the time of each processing of washing, a rinse, xeransis, etc., these liquids and gases are shaken off by the 
centrifugal force of the wafer which carries out high-speed rotation in the orientation of a wafer periphery, filling the 
aforementioned clearance section completely. 

[0016] Therefore, what says that the thing which was shaken off with the centrifugal force even if, and which enters a wafer front 
face and the opening between top plates though it is easy too much a penetrant remover, and liquid etc. collides with a chamber 
wall, and serves as Myst and it soars in a chamber is impossible, and Myst adheres and resoils on a wafer front face is lost. 
[0017] Moreover, even when polluted with the organic solvent to which the gas for xeransis with which it is filled in a chamber, 
and the atmospheric air in a chamber remain, these pollution gas or atmospheric airs cannot enter a wafer front face and the 
opening between top plates, and a wafer is not polluted. For this reason, difficult cluster tool-ization is attained in the conventional 
spin sheet processor. Moreover, since it is made to perform each processing of washing, a rinse, and xeransis, irradiating a 
ultrasonic wave on a wafer front face, the effect of each processing can be raised and the processing quality of a wafer can be 
impro\ ed much more. 

001 8] Furthermore, when supersonic-oscillation equipment is made to reciprocate to the front face of a semiconductor wafer, and 
parallel covering the distance more than the radius dimension of a semiconductor wafer, the liquid and gas for wet processing of a 
penetrant remover, rinse liquid, the gas for xeransis, etc. can be uniformly sprayed all over the front face of the semiconductor 
wafer which carries out high-speed rotation, for this reason, while processing is accelerable, the wafer front face also of a fear of 
attaching blemishes, such as etc., for example, the concave of micron order -- it being able to scoop out — is lost by spraying fixed 
one center position of wafer W 
[0019] 

[Gestalt of implementation of invention] Hereafter, the gestalt of enforcement of this invention is explained u ith reference to a 
drawing. The gestalt of 1 enforcement of the spin sheet processor applied to this invention at draw ing i and drawing 2 is shown. It 
is the plan of the gestalt of 1 enforcement of the spin sheet processor which drawing 1 requires for the A-A view cross section in 
drav ii 2 . and ii irsg 2 requires for this m\ ention. 

(1020 1 In thawing. 1 is a chamber for performing each processing of washing, a rinse, and xeransis, and the disc-like wafer cradle 3 
which lays wafer W in this chamber 1, and carries out high-speed rotation is arranged free [ rotation ]. It connects with the motor 5 
through the rotation axis 4, and by turning on and turning off a motor 5, this wafer cradle 3 is constituted so that it can rotate free. 
[0021] The supersonic-oscillation equipment 6 is attached in the upper part of the aforementioned wafer cradle 3 which carries out 
high-speed rotation. While this supersonic-oscillation equipment 6 makes each processing of washing, a rinse, and xeransis 
perform efficiently by irradiating a ultrasonic wave on the front face of wafer W which carries out high-speed rotation, it is for 
prevailing that wafer YV is rc soiled in the midst of each processing of washing, a rinse, and xeransis by setting it as a relation which 
mentions later the physical relationship with wafer W by which high-speed rotation is carried out. 

1 0022 1 That is. the plate-like top plate 7 which constitutes the lower-base side of the supersonic-oscillation equipment 6 is made to 
counter wafer W carried on the wafer cradle 3, and contiguity arrangement is carried out. And the loudspeaker cone type 
diaphragm 8 is arranged towards the wafer cradle 3 at this top-plate 7 bottom, and it considers as the tank section 10 which **** s 
the ultrasonic transmission medium (for example, pure water) 9 for the space section between this diaphragm 8 and top plate 7 

[0023] furthermore, to the outside surface of the aforementioned loudspeaker cone type diaphragm 8 The ultrasonic vibrator 1 1 of 
a necessary indi\ idual (the example of illustration six pieces) is attached at equal intervals. The supersonic oscillation of the 
ultrasonic vibrator 1 1 is carried out by supplying the RF signal for supersonic oscillations (for example, 950kHz) from the high- 
frequency oscillator not to illustrate. It is constituted so that this supersonic oscillation may be irradiated towards the front face of 
wafer W through a diaphragm 8, the ultrasonic transmission medium 9 in the tank section 10, and the top plate 7. 
[0024] In addition, although the transmission orientation and intensity distribution of a ultrasonic wave changed by cone tilt-angle 
theta of the loudspeaker cone type diaphragm 8, when quartz glass is used for the loudspeaker cone type vibrator 8 and the top 
plate 7 and the ultrasonic wave of 950kH / of oscillation frequency is used, for example, it is desirable according to the result of an 
experiment to set it as theta= 28 degrees about **5 degrees. When it is set as this angle domain, moreover, a ultrasonic wave is 
emitted downward [ perpendicular ] by equal intensit\ distribution from the field of a top plate 7. Therefore, a ultrasonic wave can 
be irradiated equally [ there is no nonuniformity in the whole front face of wafer W, and ] by using rotation of a wafer together. 
[0025] On the other hand, it pierces through a diaphragm 8 and the tank section 10 in the center position of the aforementioned 
diaphragm 8 at right angles to the vertical orientation, the cylinder-like hole 12 is formed in it, and it is rinse liquid, such as 
penetrant removers, such as an organic solvent, and a pure water, andN2 in this hole 12.1 he suppl) nozzle i J? for turning the gas 
for xeransis of gas etc. to the front lace of wafer \\ . and spru\ ing it in order is ****ed. As for the ultrasonic transmission medium 
exhaust port for the ultrasonic transmission medium feed hopper for 14 supplying the ultrasonic transmission medium 9 in the tank 
section 10 and 15 discharging the ultrasonic transmission medium 9 in the tank section 10 to the exterior, and 1 A. an exhaust port 
and 17 are fresh air inlets. 



[0026] As it is laid free [ a slide ] on the covering device 2 of a chamber 1 and the flange 1 8 of the periphery edge is shown in 

ment 6 By connecting the piston rod 20 of a cylinder 19 with the end 
section, driving a cylinder 19, and making a piston rod 20 move It is constituted so that the supersonic-oscillation equipment 6 
whole can be made to reciprocate to parallel w ith the front face of wafer W at the rate of predetermined t for example, below 10cm / 
see) cos ering the distance more than radius dimension r of a wafer (it is perpendicular to space in drawing 1 drawing 2 the vertical 
orientation). O-ring 21 is **** e d between a flange 18 and the covering device 2, and the airtight in a chamber 1 is maintained. 
0027 1 Next, an operation of the spin sheet processor of this invention which becomes the above-mentioned configuration is 
explained. In addition, processing start is preceded and the ultrasonic transmission mediums 9. such as a pure water, are supplied in 
the tank section 10 from the ultrasonic transmission medium feed hopper 14, and it fills by the ultrasonic transmission medium 9 so 
that the inside of the tank section 10 may be illustrated. In addition, when this ultrasonic transmission medium 9 fills the inside of 
the tank section 10 to the limit, it may stop ****, it **** s constant flow continuously, and may be made to replace it by the 
ultrasonic transmission medium 9 little by little. 

[0028] The door of the wafer receipts-and-payments opening (not shown) prepared in the side attachment wall of a chamber 1 etc. 
is opened first, after carrying wafer W made into a processing object on the wafer cradle 3, a door is closed and the inside of a 
chamber 1 is sealed. 

[0029] Next, while a motor 5 is driven and high-speed rotation of the wafer cradle 3 is carried out at the rate of predetermined, a 
cylinder 19 is driven and the supersonic-oscillation equipment 6 whole is made to reciprocate to the front face of wafer W, and 
parallel covering the distance more than radius dimension r of a wafer. 

[0030] Furthermore, the RF signal for supersonic oscillations t lor example, 950kHz) is impressed to a ultrasonic vibrator 1 1 from 
the high-frequency oscillator not to illustrate, and a ultrasonic vibrator 1 1 is vibrated. The supersonic oscillation of this ultrasonic 
vibrator 1 1 is equally emitted towards the front face of wafer W which carries out high-speed rotation from the whole surface of a 
top plate 7 through the ultrasonic transmission medium 9 in the tank section 10, after reinforcing by the cone-like diaphragm 8. 
[003 1] In the above-mentioned status, penetrant removers, such as an organic solvent, are sprayed on the supply nozzle 13 from the 
medical fluid feeder not to illustrate towards the front face of wafer W which ****s and carries out high-speed rotation. Although 
this sprayed penetrant remover shakes at the circumferencial direction of wafer W, is flown along with the slit of a top plate 7 and 
wafer W, flows and is left with the centrifugal force of the wafer cradle 3 which carries out high-speed rotation Since the ultrasonic 
wave is irradiated towards the wafer front face at this time, in order that the foreign matters adhering to the wafer front face, such as 
dirt and a particle, may lose touch with a wafer front face by the supersonic oscillation and the penetrant remover may flush this 
place to v\ hich it came floating, A wafer front face can be washed very effectively. 

[0032] Although the penetr ant remover shaken off from the periphery edge of wafer W may collide with a chamber wall, and may 
serve as Myst, it may ride on the draft (the arrow head of a dotted line showed in draw mg i ) accompanied h\ high-speed rotation 
of the wafer cradle 3 and it may soar in a chamber with a centrifugal force as mentioned above Since the front face of wafer W sets 
few clearances in the ease of this invention and the whole surface is being worn by the top plate 7 of the supersonic-oscillation 
equipment 6. M\ st w Inch soared in the chamber docs not cany out the reattachment to a wafer front face. 
[0033] Moreover, since the supersonic-oscillation equipment 6 has reciprocated to the front face of wafer W, and parallel in the 
cylinder 19 covering the distance more than radius dimension r of a wafer, penetrant removers, such as an organic solvent sprayed 
from the supply nozzle 13, are uniformly sprayed over the whole surface of wafer W. for this reason, while washing processing is 
accelerated, the wafer front face also of a fear of attaching blemishes, such as etc., for example, the concave of micron order — it 
being able to scoop out - is lost by spraying fixed one center position of wafer W 

0034] Next, it sprays towards the t rout face of wafer W which rinse liquid, such as a pure water, is ***»ed for the supply nozzle 
13 from a liquid feeder by rinsing, and carries out high-speed rotation not to illustrate. With this centrifugal force of the wafer 
[ which was sprayed ] cradle 3 which rinses and carries out high-speed rotation of the liquid, although it is shaken and flown 
towards a circumferencial direction, it flows from the center position of wafer W along with the slit of a top plate 7 and wafer W 
and it goes away Since the ultrasonic wave is irradiated towards the wafer front face at this time, and the foreign matters adhering 
to the wafer front face, such as penetrant-remover grain and dust, come floating to a wafer front face, rinse this place to which it 
came floating, they are liquid and are rinsed by the supersonic oscillation, A wafer front face can be rinsed very effectively. 
[0035] Although also in this rinse processing it rinses, and liquid ma\ collide with a chamber wall, and may serve as Myst. and it 
may ride on the draft accompanied by high-speed rotation of the wafer cradle 53 shaken off from the periphery edge of wafer W 
and it may soar in a chamber w ith a centrifugal force, as mentioned above, since the wafer front face is being completely worn by 
the top plate 7 which carried out contiguity arrangement, this Myst that soared does not cany out the reattachment of it to a wafer 
front face. 

[0036] Moreover, rinse liquid's sprayed from the supply nozzle 13 since the supersonic-oscillation equipment 6 has reciprocated as 
mentioned above worries about occurrence of the blemish on the front face of a wafer by blasting of rinse liquid also disappear 
while rinse processing is accelerated, since it is uniformly sprayed over the whole surface of wafer W. 

[0037] Next, it is N2 from the gas supply system for xeransis not to illustrate to the supply nozzle 13. The gas for xeransis of gas 
etc. is sprayed towards the front face of wafer W which ****s and carries out high-speed rotation. Along with the slit of a top plate 
7 and wafer W, this sprayed gas for xeransis is shaken and flown towards a circumferencial direction, flows, and is left from the 
center position of w afer W. w ith the centrifugal force of the wafer cradle 3 which carries out high-speed rotation, and xeransis 
processing on the front face of a wafer which got wet with rinse liquid is performed. 

[0038] Since the slit between a top plate 7 and wafer W is in the status that it was completely filled by the pure gas for xeransis 
which is sprayed from the supply nozzle 13 also in this xeransis processing, neither the gas for the xeransis after xeransis 
processing nor the atmospheric ah in a chamber can enter. For this reason, even when the gas for the xeransis after xeransis 
processing and the atmospheric air in a chamber are polluted even if, what says that a wafer front face is polluted by these is lost. 
[0039] Moreover, the gas for xeransis sprayed from the supply nozzle 13 the same with having mentioned above is N2 while 
xeransis processing is accelerated, since it is uniformly sprayed over the whole surface of wafer W. The worries about occurrence 
of the blemish on the front face of a wafer by blasting of gas also disappear. 

[0040] When the above-mentioned xeransis processing is completed, while a motor 5 and the cylinder 19 are stopped, a RF signal 
disconnection is carried out from the ultrasonic wave oscillator not to illustrate, and w afer \\ w hich suspended equipment and 
processing finished is taken out from the inside of a chamber 1 . And w hile w afer \\ w hich this processing finis lied is transported to 
the following process, the follow ing w afer \\ is curried on the wafer cradle 3. and a series of processing of abo\ e -mentioned 
washing and an above-mentioned rinse, and xeransis is repeated. 



[0041] In addition, in order to prevent gassing by the supersonic oscillation as an ultrasonic transmission medium 9 poured into the 
aforementioned lank section 10. ji is desirable to use the pure water which carried out degasifying processing. Moreover, as for the 
ultrasonic transmission medium exhaust port 15 for discharging the ultrasonic transmission medium 9, it is desirable to prepare 
near the cone tip of a loudspeaker cone type diaphragm so that it may illustrate. Thus, if it prepares near a cone tip, even when the 
foam is generated within the tank section 10. the natural exhaust air of the generated foam should be carried out from the ultrasonic 
transmission medium exhaust port 15 by the side of this upper part. Moreover, natural **** also of the generation of heat by the 
supersonic oscillation can be carried out. 

[0042] Moreover, although it pierced through the core of a diaphragm 8 and the tank section 10 at right angles to the vertical 
orientation and it was drawn to the top-plate center position, it is not necessary to pierce through the core of a diaphragm 8 and the 
tank section 10, and to necessarily, prepare it, and the supply nozzle 13 should just be **** e d towards the wafer front face from the 
center position of a top plate at least in the supply nozzle 13 with the gestalt of the aforementioned implementation. 
[0043] 

[Effect of the invention] As explained above, according to invention of claim 1 publication, by carrying out contiguity arrangement 
on the front face of the wafer which arranges supersonic-oscillation equipment to the wafer up side which carries out high-speed 
rotation, and carries out high-speed rotation of the top plate of this supersonic-oscillation equipment Since the narrow clearance 
along which only the liquid and gas of a penetrant remover, rinse liquid, the gas for xeransis, etc. required for wet processing pass 
was formed between the wafer front face and the top plate The thing which was blown away with the centrifugal force at the time 
of each processing work of washing, a rinse, and xeransis and these Myst carries out [ a thing ] the reattachment to a wafer front 
face though it is easy too much a penetrant remover, liquid serves as Myst and it soars in a chamber is lost. For this reason, 
resoiling of a wafer can be prevented. 

[0044] Moreover, since it is made to perform each processing of washing, a rinse, and xeransis, irradiating a ultrasonic wave 
equal!} on a u afer front (ace, the homogeneity of surface treatment can improve and the processing quality of a wafer can be 
improved. Moreover, since it is not influenced of the gas for xeransis after using it for xeransis processing, or the atmospheric air in 
a chamber, by gas or the atmospheric air, it is lost to these that a wafer is polluted and a spin sheet processor can be formed into a 
cluster tool to them. 

[0045] Moreover, according to invention of claim 2 publication, since it was made to make supersonic-oscillation equipment 
reciprocate to the front face of a semiconductor wafer, and parallel covering the distance more than the radius dimension of a 
semiconductor wafer, it can spray uniformly all over the front face of the semiconductor wafer which carries out high-speed 
rotation of the liquid and gas for wet processing. For this reason, while processing is accelerable, occurrence of the blemish on the 
front face of a wafer by spraying fixed one center position of a wafer etc. can be prevented. 

0046 j \1oreo\ er, since according to invention of claim 3 publication the ultrasonic transmission medium exhaust port from the 
tank section was prepared in the cone **** side circumference of a loudspeaker cone type diaphragm while the ultrasonic 
transmission medium feed hopper to the tank section was prepared in the cone tip side of a loudspeaker cone l\ pe diaphragm, 
generation of heat accompanied by the foam and supersonic oscillation which are generated by tank circles can be automatically 
discharged to the exterior, and the stable processing operation can be made to perform. 

[0047] Moreover, since according to invention of claim 4 publication it pierced through the core of a loudspeaker cone type- 
diaphragm and the tank section perpendicularly and the supply nozzle of a liquid and a gas was piped to the top-plate center 
position, the ultrasonic developmental mechanics fraction of supersonic-oscillation equipment serves as symmetrical structure over 
all the orientation that is 360 degrees, and can irradiate a ultrasonic wave on a wafer front face more at homogeneity. For this 
reason, the homogeneity of surface treatment can improve and the processing quality of a wafer can be improved much more. 



[Translation done.] 



